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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a perovskite multiple oxide which suppresses the solid phase reaction on the interface with a 
solid electrolyte, which shows improved heat resistance and durability while keeping the good catalytic activity, and which realizes 
power generation in a low temp,, region, and to provide the producing method of the perovskite multiple oxide, and a solid oxide 
electrolyte fuel cell and its electrode by using the oxide above described,, 

SOLUTION: In a perovskite multiple oxide expressed by the general formula of ABC03, two kinds of specified elements A', A" are 
assigned in the A site, two kinds of specified elements B', B" are assigned in the B site, and further, Mg which functions as a sintering 
assistant is assigned in the C site, Therefore, the perovskite multiple oxide of this invention is expressed by A'1-xA' 'xB'1-yB "yC03. 
In the formula, A' is a lanthanoid element, A" is a lonthanoid element except for A', B' is an aluminum group element, B" is a platinum 
group element, and C is an alkaline earth element, and (x) and (y) satisfy 0<x<1 and 0<y<1, respectively, The multiple oxide is used to 
produce an electrode material or the like, 



LEGAL STATUS 



[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



22,12.2000 



3564693 



18,06.2004 



http://www1 9.ipdi.ncipi.gojp/PA1 /result/detail/main/wAAAWZaGalDA41 1246220P1.htm 



2006/06/13 



<19)B#B#ffcT (JP) (12) & H| tjfe v£ $g (A) (lD^fflK^Wa* 

#1^11-246220 

(43)^ffi B spJ*ll*P(1999) 9 HUB 



m$m^ F I 

C 0 1 G 1/00 B 
H0 1M 4/86 T 

4/88 T 

8/12 

C 0 4 B 35/00 J 

W*JBCDScl2 FD (£: 10 H) 





#SS¥10-63931 


(71)ffllPA 


000003997 














<22) mis B 


¥f£lO¥(1998)3J!2 B 




w^;nm«i^Tm^;iiiES:irr 2 








(72)3ggi|# 












































urn. 
















(74)ft»A 


#a± mm mm 





(54) imwvzm ^d^x^k h£i^g£te%> ^o«!ii^^^n^^fcH^gift»^M»^?a 



(57) mm 

A' 1- X A" X B' 1-yB" yC0 3 '-- (1) 

>£y -l- K5cfft. B' (*T;U5-^AlS5ciR, B" fifi 

1. yi*o< y <i *aa-r*as3s-r 0 ) T*mzh 
£ 0 ca>a*Kft*i***-r««a*t»3S:^'cfc* 0 



(51) IntCl. 8 
C 0 1 G 1/00 
C 0 4 B 35/495 
HO 1M 4/86 
4/88 
8/12 



(2) 1 1 -246 22 0 



[SMtSl] (1) 

A' 1- X A" X B' ^yB" y C0 3 -- (1 ) 

(5C*<0A' -i K5c*. A" I*A' Jil*1-(Z)^ 

>^y-f K5ESt. B' l±T^£=.^AJ£5tlli, b" [*a 

x<1. y f*0<y<1 *iS£-r^i!($*:-ro ) -Pi* 

[If3fl2] ±IH (1) 5£IZfel+^A' #La. A" 
^GdM/XliDy, B' *<A I . B"i?Ptat)!/ 
XttPd. CA<Mg-efe-S>Zi:^!f#g![<fr-5li*Il1ta 

[!f*i!3] _tiB (1) ieicj3l+^,x*<0<x<0. 
5. y^O<y^O. 2 £ Z> Z. h ZftfiHf? -5!» 

■o©iiicib«©^p^x*-i' \-mm^mit^^Lx 

(o^p^x^-f hM^iiibfe$sijt-ri.irsfcy. 
Jbia d) scT'***t^^p^x*-r hM^^b^^ 

-=> r * y vfti&i 

m$a 1 o] M*«4iBtta>*s*m£«* urfig 
mmm* tji> s ^- vouxi* v y v*;u t mm lt» & 

*ifc^7 U - *±EH««ilHI»Sl=JM&f « - <t l-cfc 



KKtt-e^y, T;u5±xi*'>y*©;lffiA<i oii% 

[000 1] 

[sefBron-rsgtfiwj-s] **B^i* % K-ib^ji^-r 
ew*t<t L-c^ib-rssHaft^p^x*^ MHs^&fb 

j«tt:JSil4X[*^#XS?^fflUrfim-r-5)@^<BKl! 
iSf^ffl^-r^^P^x*^ hMm^SHbfe&Lf^roM 

[0 0 0 2] 

W*4iLTI±. PS?^A;&tf/* i 5i?^A*»*& 

ic£oTi*#te£<b^±CTivfc„ infill 
0 0 0 °c#ifi<DSj£-e&ffl ^tiS^i #S3£ c: <b 

^LMi^-i'^->e#t±t^-r-s>-<p> r x*i' ksis# 

[0 0 0 3] A^A^-S«jJi^lZfcL^■r, Sift, SSttftKn 
^X^I-f' hffi^K'fb^lt LTT. La Co O3. L. a M 
n O3. LaSro.8MnO.2O3, LaGa03fft | 

^Jfc9 7-%.SSi) o #I¥5-1 39750^ 

a*m.mmifo3£gi%tfrt>. A3B2xo8t? 

Z r 08) 3!)^ti^^H-CL^-5 0 
[0 0 0 4] 

H5Stt'5:^P^ r X*-i' Hg^IttJffl^t*, 
>e^fSiSi-r-5iajt«i±*f=8 o o°cjy.±T?fcy s m 

Stt3fe#*K»«*l5^5?;ua -7l«t 'J T^SffcSP 
Ii'?P^iH' hS«^^b%t*<S)6LTL*tV 

[00 0 5] *fc, ^P3fX*-f h3H&&B4b*B£tt& 



(3) 



4#BB¥ 1 1 -2 4 6 22 0 



*««t**«l«i-r*^i:]W*Kfc**t*. 
[0 0 O 7] 

W£<DA]l5c*£m*"C-HttSe A B C 03-(?***l*^ 

&*U ±EBB#*ft**i*Zi:*JlfflU 

[0 0 0 8] IP*u ^05^P^X*>f KM§^1£ 
*<0-«SC ( 1 ) 
A' 1- X A" X B' 1-yB" yC0 3 -" (1) 
(5£*<7>A' J -< K5c*. A" |*A' \cM0^ 

x<i. y tto< y <i *mm.'t*m*xtto ) -cas 

[0009] *fc % *«W<D»a*f»(± % Bfftt^tt* 

c Slz. *%9JattaftMKI±* s^ss 

[0010] Mic^fe. «asno)ttft«%ffimaiA. h 

±E*a««*fittLTJ**Cfc**«fc*-« 0 

[001 1] Hfc *JBHa>><p^x*-r h*«K^bft 
©Sifcfrftl** ±&(DSogr'«p^;**-f hsa^&fbtti 

ic a /=y. ±e en xC-e-s^ft^p^x 
[001 2] »=*fc* *«H<D&*t«;bfflttaa>aift 



[0 0 13] 

3?X*l-f hffia^HftttICj3L\-C. AIM hlCA' t 
A" C0 2fI(7)Hlf^5c«^. B^HCB' <tB" (D2l 

MgSELfc. -4xlCcfcy. ^^>a^tt^fPl±-r-S>A 

*-f Kom^Bts ttKffffl«*LSjKarzxattit 

#Stot>*u fflfta^ttab^i-rSo £f=. ±E^P"? 
X*i^ hBa^M-fb»t^*Lfz»L"C^*H«:«»lli: 
<DHfflJSJi63&««Ifli(l**L*<D-e. ^IgibLtfilf^ 
*«*iWb*<D»Att*»»tt3b<a»**L. SttttM 

[OOI 4] iP*>. MRtB, ^t^fittt^Lt* 

ia-r^-twe^p^x*^ ma*a^b«B0)A-9--f hze 

ic* xp^x^-f hS«^ffi*b«aStt;a>->>$ y >^fnp 
[0 0 15] ±E»T-*K*»ALfcliJIL -» 

fc^m^sj rzxstt jkxkx £*i*n * -a- £ c £ * 

*o 3^^*4R»K*lz:l± % (a) 8 O 0°cmT(0*Sl£L> 
lSS«-eR«L, AIM h-f*->0)»»«aicj:or± 

(b) 8 2 0°Cfti£-e«^t 0 — 2ttIcKBU BWh 

2I^feU, -a>2«a)«jna)#fiizj:y % baks* 
[ooi 6] *fc % ^JMHfl^p :7x2m hB*MM: 

Lfctttt**»L. «aM«ctt»««*'r««»m/%ffl 

[0 0 1 7] 

b^(d^p^x*-< hB««ttfl:ttird^ IWb*a*-f 



(4) 



^MW- 1 1 -2 4 6 2 2 0 



[0 0 18] *«fla)^p?x*-f hli^lttlj:, 
«o>-fta (i) 

A' 1- X A" X B' 1-yB" yC0 3 -" (1) 
(xt+OA' I*^>4ry-f K5ESL A" fcfcA' SlftCD^ 
Is* J 4 K5c** B' M^;U5 = OABot*. B" 

x<r. yi±o< y <i *»a-r*»**-r 0 ) -e** 

*l3o S<*tfHCl£ s A' £ LTI£ L a > A" fcLtttG 
d&tf/XttDy. B' fcLTttAU B" <t LTI4P 

(1) jEIC&IMT. x[£0<x^0.. 5. y 0 < y ^ 

o. 2*MS**Brc**zi#»*L<. xjWO. 5 

£j£Bx.££. *fc. ytfO. 2£fix.-C*. 3&S<DIr1± 
I*SH»-e#-r. »*L<ftL*„ 
[0 0 19] *««j(D'<P3fX*-< hSi^Ht 

IB (1) *lc^*^fc#a*H(DffllftJBxi*jRa*SBr 

i-#ttaL m»*jRft+T?*»JEitr3 * y ^y t+yg 

SM"C«*Ltff6*i4. tot, (1) 3*I=3k**l 
T^**««jS*K7C*. iP*)La. Gd. Dy % Pt 

[0020] ot, ±»a>«»*fta>tt««lco*RW 

**\ 5SiL a . liG d Xlj:i£D y „ 5gg| 

a i RumwiM g vm&mm^ m^m^m\^mmL 

S2inLfc». h^u— 10-1 2 0°C. 
ISSUE 3 k g/cm2o)7K3R«;*fi&ffltttl"eWA-r*o 

*— h<7U—^WJE^1. 1-1. 2kg/cm2l]| 
lcaLfciC%^**«a>»A*tH»L, 2-3 BMW 

liftO. 4-0. 5B#MSfef=SJ6*fl7-r*o -^LT. S 

0 0-60 O°C-e3-5B#rBHafigLT*^0J(D^P^X 

[0021] *§£w<Dm.mmm, mmmnRxsm 



[0022] ±Ema»ME. mawsxt/ffisi; 

»ft*«S?^a-r»0>lil#«»Ktffl^*»«IB#« 

afc. *«wo)^p^x*-f haa« 
Kft***a»«t Lrffli^***. *»fflo)ma*ts- 

[0023] *fc, **«o)ffi«ai*. BttVffiukK 
-e«*-r*c:ircci:yfffiET?*^o c:a>BU JlIb^p:? 
x (4 v u*^s*Lrtj:<, * ^ « se*« jh i= £ 

•■I?*** d 1=6: *y»JELfcft»*WI|-r*« 
ft** *» -5 - £ A< rT ffiJ^ ft £ o 
[0 0 2 4] *fi»^l*. frfrS^PlJxrt-f KMIS^ 
»fb*»*£* 1 oM»%JaT<07;b5:f Xlii/U 

x^y --£ftk #^*Lfcx^ y ^HttttftJUttticiK 
«Lfeflk, fflat+«i8 oo-s 5 o°c-eflas-r-&^4!:iz 
«ky. *flswa>fflfta*»*c:i3^Tf#* 0 ft as. r;u 

yp0)^l$1 OSa%jy.TirL/=0)l4. 1 

«Tt-*tJkicfty»*L<ftL^fc*-Cife*. *fc. tt 

[0 0 2 5] 

^<D"Cld;ftL> 0 

[002 6] (HMJ1) #7ElO)it$^LaO.. 
ik GdO.. 1 ^E;ix. A I O.. 9 5^Jb. P d O.. O 5 

^Mt/Mg 1. 0^;Ucft*J:5l=#5c*a)5BKtS* 
;E^Lfeo fflB^>^> [La (NO3) 3" 6H 

20] 3 8 9. 6 g, 5B8f Ky — OA [Gd (NO3) 
3 - 6H20] 45. 1 gs iS7;i/5=^A [A I (N 
03)3-9H20] 3 5 6. 4 g, iSi/^V^A [P 
d (NO3) 2+H2O] 11. 5g+11. 5gJSl 
7^y^A [Mg (NO3) 2" 6H2O] 2 5 6. 4 

[0 0 2 7] ffiKTK^TV^E — OA [NH4HCO3] 2 
6 1 g U-?*T?«7K0. 5LIC»»L 

r fc * . z.*i l ft *< ^ ±ea*tttt«s a l t . 



(5) 



4*SH¥ 1 1 -24 62 20 



WE3^1. 1kg/cm2 s 1^1. 2kg/cm20| 

sa>Att£ihabrtii. ik g /cm2$isnj;5 

[0 0 2 8] SJ£A<3»TLfcX^'J— tt7K*P»**— h 

^a)ais«i*tt**ffiL^T*»L/=ak. 1 2 o°c0t- 

ffljai4La0.9GdO. 1a I 0.95 Pd 0.05MgO3-Cfco 
[0029] *Mo>Utmi OOgt 8 11% 

10wt%»i*SiS8 7g(0g4*a) lOOgi? 
*»*X^«J— »&*LfcX9U — 6. 8g^ 

L, s o°c-e 1 2«mtt«tt. ^m* 1 2 O OfCft* 

LT*«<D£»ffiA£#fc 0 Z(0fi«gA1ftafcy(J!) 

Pdft^a(4i3 7. 4mg-efcy, JiMipfrii^fcy-e 

f*0 6 1mg/cm2tfcofc 0 ^8fl)iMi2 

[0 0 3 0] (3tlfiM2) LaO. 8^!/* GdO. 2 
A90 3 s & LfcJHrttt* JHM1 kmm<D*1M£m 
<k«BL ao.8G do. 2 A I 0.95P do. 05M g 03£t#f- 0 

1 tkSfcy ©P dj*ffl*f*1 3 6.. 3mgt*iJ,*tt 
BttatcU "C?(*. O 606mg/cm2tfcofc 0 
[0 03 1] (iM3) LaO. 7 GdO. 3 

35. 4gt Lfc^f±. mm 1 &m><D]tff«iiu 

*LaO. 7G do. 3 A I 0.. 95 P d 0. 05M g 03^#fc 0 * 
fcU-er*. O 6 0 1mg/cm2tfeofc 0 



[0 0 3 2] (HJ£#]4) LaO. 6^JU. GdO 4 

m*>mm = 7t>$>2. 5 9. 7 8 * flWMfKu^* 

A1SO 5 8 £ LfcJ2l*U4. tB«0)«ftS' 
ItUiSU *MO)Wi*t»L ao. 6G do.4A I 0.95P d 
0.05MgO3^f#feo *l\-e. Cfl)lg«SJffl^tI 

rcMMi iPWOlWtiWL, *MO)fflft«D* 

#fco z (Da«iD 1 aifc y © p d ttsitt 134. 

3mgffey, #fiI8Sfcy-eit 0. eOmg/c 

[0 0 3 3] (H16«5) LaO S^EJU. GdO 5 

A2 25. 7 gtLfcfilWi. S81S«1 fcH«fl)»f|F* 
UkyiSL. WI©SlttSLao..5Gdo.,5A I 0. 95 Pd 
0.05M«O3*»fc o JEfz % -<0««»»£ffll>T3«6 
Ml £Htt«>ilft**yBU WI^IgE&j#fc 0 
:©9JlfiE IttSfcyOP d&JBMf4l 3 3. 3mg 

t?*y. »&ffi8iafcyef±. o 59m g / C m2t 

[0 0 3 4] (HJ6M6) A I O. 9^Jk PdO. 1 
^JU. U^iiy^S-OAS 3 7. 6g. [SB/^ 
V r )A+H 2 0] 2 3 g + 23 g<tL/cJa*U4. $Ii 
2£HttO>WflF£liyfiU *M0>WItt*lLaO.8G 
d0.2A I 0.9P d0.lMgO3^ffc o Hie. Z.O)W&# 
»*fflL^r*16Ml y»U *#I<D£ 

iSFJlto c^gFiltifcyoPdtfflifi 

2 6 8.. 3mgtfclJ, *ttffi«afcyCI4. 1. 19 
m g X c m2tfcofc 0 

[0035] (HS6M7) a i o. ae=E)\y^ PdO, 
1 s^u. in^5S^r;u5-OA3 1 8. 9 g . mwt 

/^7v0A+H2O] 34. 6g + 34. 6 g t Ltz& 

xifeM2^n«(o«ff«iiysL % *fta>«a# 

SLa0.8GdO,,2A I 0. 85 P d 0. 15M g 03&mtz 0 H 

ml. *#]a>^mSG£#7co co>ffl»iiG i *afcy 

0)Pdffiffltli3 9 6,, 2mgtfcy,H4l8|fcy 
^14. 1 7 6mg/cm2tfeofc 0 
[0 0 3 6] (§gJ&M 8 ) A I O. 8^;b. PdO. 2 

^ju. B0*)liBi7;u5-^A3oo,, 1 g. [ffiMy^ 

V0A+H2O] 46. 1g + 46. 1 gtlfc^ 

14. njte^j2<tB«(7)^^yiiL. *Ma>Ba*m 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The following general formula (1) 
A'l-xA"xB' l-yB"yC03 ... (1) 

(— A' in a formula — a lanthanoids and A" — A — 'the lanthanoids of an except, and B' — an aluminium group element 
and B" — platinum group metals and C — an alkaline-earth-metal element — being shown -- x — 0 — < — x< 1 and y 
show the number with which are satisfied of 0< y<l. ) — perovskite mold multiple oxide characterized by what is 
expressed. 

[Claim 2] The perovskite mold multiple oxide according to claim 1 with which A' in the above-mentioned (1) formula 
is characterized by aluminum and B" being [ La and A" / Pt, and/or Pd and C ] Mg for Gd and/or Dy, and B f . 
[Claim 3] The perovskite mold multiple oxide according to claim 1 characterized by for x in the above-mentioned (1) 
formula satisfying 0< x<=0.5, and y satisfying 0< y<=0.2. 

[Claim 4] The electrode material which is an electrode material used for the electrode of a solid acid ghost electrolyte 
mold fuel cell, and is characterized by containing the perovskite mold multiple oxide of a publication in any one term 
of claims 1-3, and growing into it. 

[Claim 5] The electr ode catalyst which is an electrode catalyst used for the electrode of a solid acid ghost electrolyte 
mold fuel cell, and is characterized by containing the perovskite mold multiple oxide of a publication in any one term 
of claims 1-3, and growing into it. 

[Claim 6] The electrode for fuel cells which is an electrode used for a solid acid ghost electrolyte mold fuel cell, and is 
characterized by supporting an electrode catalyst according to claim 5, and changing. 

[Claim 7] The solid acid ghost electrolyte mold fuel cell by which it is having-air pole which contains electrode 
material according to claim 4, and changes characterized. 

[Claim 8] The solid acid ghost electrolyte mold fuel cell characterized by having an electrode according to claim 6 as 
an air pole. 

[Claim 9] The manufacture approach of the perovskite mold multiple oxide characterized by in manufacturing a 
perovskite mold multiple oxide given in any one term of claims 1-3 performing hydrothermal r eaction to the nitr ate or 
carbonate of various metallic elements which constitutes the perovskite mold multiple oxide expr essed with the above- 
mentioned (1) formula, obtaining a mono-oxy-carbonate, and calcinating the obtained mono-oxy-carbonate in air . 
[Claim 10] The manufacture approach of the electrode for fuel cells which in manufacturing the electrode for solid acid 
ghost electrolyte mold fuel cells which contains an electrode material according to claim 4, and changes carries out 
temporary baking of the above-mentioned electrode material in air, applies the obtained temporary sintering powder to 
a solid electrolyte substrate, and is subsequently characterized by calcinating in air. 

[Claim 1 1] The manufacture approach of the electrode for fuel cells according to claim 10 characterized by carrying out 
by applying to the above-mentioned solid electrolyte substrate the slurry which kneaded the above-mentioned electrode 
material with alumina sol or a silica sol, and was obtained in spreading to the above-mentioned solid electrolyte 
substrate. 

[Claim 12] The manufactur e approach of the fuel cell accor ding to claim 1 1 characterized by for the above-mentioned 
alumina sol or a silica sol being hydrochloric-acid acidity, and the concentration of an alumina or a silica being 10 or 
less % of the weight. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Descr iption of the Invention] 
[0001] 

[Field of the Invention] This invention can relate to the new perovskite mold multiple oxide which carries out behavior 
as oxide mixing ionic conduction material, and its manufacture approach, can be further used for a detail as an air pole 
ingredient to solid electrolytes, such as a zirconia and Seria, in the solid oxide fuel cell generated using carbonic acid 
hydrogen system liquid fuel or natural gas, and relates to the perovskite mold multiple oxide which moreover has a 
catalysis and its manufacture approach, the electrode catalyst using this, an electrode, a fuel cell, etc. 
[0002] 

[Description of the Prior Art] Although noble metals, such as platinum, a rhodium, and palladium, were used from the 
former as an air pole ingredient of the solid oxide fuel cell generated using hydrocarbon system liquid fuel or natural 
gas, cost was high and property degradation had arisen depending on the operating environment. Since being used at 
the temperature near 1000 degree C is assumed when especially used also as an air pole catalyst of a solid oxide fuel 
cell, an air pole ingredient excellent in thermal resistance is desired also from the field of endurance, for this reason, it 
excels in thermal resistance and an examination using the perovskite mold multiple oxide which has an air pole 
property and mixed high ion conductivity as an air pole ingredient is made. 

[0003] this situation - setting — recently — high — LaCo03, LaMn03, LaSr0.8Mn 0.2O3, and LaGa03 grade are 
reported by National Institute of Materials and Chemical Research, the University of Tokyo engineering system, 
Central Research Institute of Electric Power Industry, etc. as an activity perovskite mold multiple oxide (collection of 
Electrochemical Society of Japan autumn convention lecture drafts 97-Tokyo). Moreover, the oxide super-ionic 
conduction ingredient (the example of representation is Ba3Sc2Zr08) expressed with A3B-2 X08 is proposed by JP,5- 
139750,A from Nippon Telegraph and Telephone CORP. 
[0004] 

[Problem(s) to be Solved by the Invention] however, these quantities, even if it uses an activity perovskite mold 
multiple oxide If the temperature region which ionic conduction discovers is still 800 degrees C or more and long 
duration use is carried out under a high temperature field or reducing atmosphere In the case of an activity ingredient, a 
zirconia system, the Seria system solid electrolyte, and a perovskite mold multiple oxide react, this — high — Resistance 
of a solid electrolyte / perovskite mold multiple oxide interface increased, the structure defect by lack etc. occurred in 
part, consequently the technical problem of the generating efficiency of a fuel cell falling occurred. 
[0005] Moreover, to control exfoliation by the chemical reaction and thermal stress in a solid electrolyte / air pole 
ingredient interface etc. is needed, decreasing the interfacial resistance between an oxygen ion conductor, i.e., a solid 
electrolyte, and an air pole ingredient, and securing adhesion in this case, although that catalysis and electrical 
conductivity will be used, especially in using a perovskite mold multiple oxide as an air pole ingredient of a fuel cell. 
[0006] The solid phase reaction in an interface with a solid electrolyte is controlled, and the place which this invention 
is made in view of the technical problem which such a conventional technique has, and is made into the purpose 
improves thermal resistance and endurance, with a good catalysis held, and is to offer the solid acid ghost electrolyte 
mold fiiel cell which used this for the perovskite mold multiple oxide which can realize a generation of electrical 
energy in a low-temperature region, and its manufacture approach list, its electrode, etc. 
[0007] 

[Means for Solving the Problem] The place which constituted the perovskite mold multiple oxide expressed with a 
general formula ABC03 using a specific metallic element, such as doping Mg, as a result of inquiring wholeheartedly 
that this invention persons should solve the above-mentioned technical problem, The lattice defect of A site which 
improves ion conductivity, and the valence of B site atom which bears a catalysis are controlled effectively, the 
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perovskite mold multiple oxide which discovers ion conductivity in a low-temperature region is obtained, and it came 
to complete a header and this invention for the above-mentioned technical problem being solved. 
[0008] That is, the perovskite mold multiple oxide of this invention is the following general formula (1). 
A'l-xA"xB' l-yB"yC03 ... (1) 

(— A f in a formula — a lanthanoids and A" — A — 'the lanthanoids of an except, and B' — an aluminium group element 
and B" — platinum group metals and C — an alkaline-earth-metal element — being shown -- x — 0 — < — x< 1 and y 
show the number with which are satisfied of 0< y<l.) — it is characterized by what is expressed. 
[0009] Moreover, the electrode material of this invention is an electrode material used for the electrode of a solid acid 
ghost electrolyte mold fuel cell, and is characterized by containing the perovskite mold multiple oxide like ****, and 
changing. Furthermore, the electrode catalyst of this invention is an electrode catalyst used for the electrode of a solid 
acid ghost electrolyte mold fuel cell, and is characterized by containing the perovskite mold multiple oxide like ****, 
and changing. 

[0010] Furthermore, the electrode for fuel cells of this invention is an electrode used for a solid acid ghost electr olyte 
mold fuel cell, and is characterized by supporting the above-mentioned electrode catalyst and changing again. 
Moreover, it is having-air pole which contains above-mentioned electrode material and changes characterized by the 
solid acid ghost electrolyte mold fuel cell of this invention. 

[001 1] Furthermore, in manufacturing the perovskite mold multiple oxide like ****, the manufacture approach of the 
perovskite multiple oxide of this invention is characterized by per forming hydrothermal reaction to the nitrate or 
carbonate of various metallic elements which constitutes the perovskite mold multiple oxide expressed with the above- 
mentioned (1) formula, obtaining a mono-oxy-carbonate, and calcinating the obtained mono-oxy-carbonate in air. 
[0012] Furthermore, in manufacturing the electrode for solid acid ghost electrolyte mold fuel cells which contains the 
above-mentioned electrode material and changes, the manufacture approach of the electrode for fuel cells of this 
invention carries out temporary baking of the above-mentioned electrode material in air, and is char acterized by 
applying the obtained temporary sintering powder to a solid electrolyte substrate, and subsequently calcinating in air 
again. 
[0013] 

[Function] In this invention, Mg which functions two sorts of predetermined elements, A' and A", on B site, and 
functions further two sorts of predetermined elements, B ! and B", on C site as sintering assistant ** to A site was 
arranged in the perovskite mold multiple oxide expressed with a gener al formula ABC03. The lattice defect of A site 
which improves ion conductivity, and the valence of B site element which has a catalysis and carries out a contribution 
important for an air pole, especially Pt and Pd are controlled effectively by this, the conduction property between 
electronic-ion mixed conductors is raised, and an air pole property improves. Moreover, since solid phase reaction with 
the solid electrolyte which is in contact with the above-mentioned perovskite mold multiple oxide and this is 
controlled, the endurance of this multiple oxide and thermal resistance which can carry out behavior as an air pole ar e 
improved, and low-temperatur e actuation of the fuel cell concerned is attained. 

[0014] That is, in this invention, by changing the mole fraction of each metal in A site of the above-mentioned 
perovskite mold multiple oxide which carries out behavior as ionic conduction material, the valence of B site metallic 
element is contr olled effectively, consequently control of an electronic state is performed. Moreover, with constituting 
the per ovskite structure which has a lattice defect in A site, as a result of raising the emission absorbing power of 
oxygen, the internal resistance of a solid electrolyte / air pole (catalyst) interface decreases, and low temperatur e- ization 
of oper ating temperatur e can be attained. Furthermore, endurance and thermal resistance ar e improvable with the 
sintering depressor effect of the perovskite mold multiple oxide itself. 

[0015] Moreover, sorption oxygen important for oxygen transfer can be made to increase generally, as a result of 
introducing the above-mentioned lattice defect. The oxygen which has sorbed the oxygen hole which ****s into this 
sorption oxygen in the broad temperature region not more than (a)800 degree C, and is produced by the partial 
permutation of A site ion into it (alpha-oxygen), (b) It ****s in the shape of [ sharp ] a peak near 820 degree C, and 
ther e ar e two sorts of the oxygen (beta-oxygen) corresponding to the reduction to the low valence of B site element, 
and by existence of two sorts of these oxygen, since stabilization of Pt and Pd which exists in the crystal structur e is 
attained, migratory [ of oxygen ] improves in a broad temperature region. 

[0016] Moreover, if it applies on a solid electrolyte substrate and sinters after carrying out preferential grinding of the 
per ovskite mold multiple oxide, alumina, or silica sol of this invention and considering as a slurry, accor ding to the 
synergistic effect with Mg which is sintering assistant ** which exists in this structure, it can have powerful adhesion 
to a solid electrolyte substrate, the stable engine performance can be demonstrated to the thermo cycle by the 
deactivation of a fuel cell, and the air pole for fuel cells which also has an electrode catalysis can be obtained. 
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[0017] 

[Embodiment of the Invention] Hereafter, the perovskite mold multiple oxide of this invention is explained to a detail. 
It is suitable to form especially the air pole of this fuel cell, although the perovskite mold multiple oxide of this 
invention can function as oxide cluster ion conduction material and it can specifically be made to serve a double 
purpose like **** as the electrode catalyst in a solid acid ghost electrolyte mold fuel cell, and an electrode material. 
[0018] The perovskite mold multiple oxide of this invention is the following general formula (1). 
A'l-xA"xB' l-yB"yC03 ... (1) 

(-- A' in a formula — a lanthanoids and A" — A — 'the lanthanoids of an except, and B' — an aluminium group element 
and B" — platinum group metals and C — an alkaline-earth-metal element — being shown — x — 0 — < — x< 1 and y 
show the number with which are satisfied of 0< y<l.) — it is expressed. As La and A", Mg is specifically desirable as 
A' as Pt, and/or Pd and C as aluminum and B" as Gd and/or Dy, and B\ Moreover, in (1) type, it is desirable that it is 
the number with which x is satisfied with of 0< x<=0.5, and y is satisfied of 0< y<=0.2, and if x exceeds 0.5, and even 
if y exceeds 0.2, the improvement in effectiveness cannot be expected and is not desirable. 

[0019] Next, the manufacture approach of the perovskite mold multiple oxide of this invention is explained. When this 
multiple oxide mixes the nitrate or carbonate of various metals shown in the above-mentioned (1) formula by 
predetermined stoichiometry and a nitrate is used as a start salt Once adding in an ammonium-hydrogencarbonate 
solution and considering as a carbonate, compound a mono-oxy-carbonate according to hydrothermal reaction in a 
heating steam, and when a start salt is a carbonate After distributing in pure water, in a heating steam, a mono-oxy- 
carbonate is compounded according to hydrothermal reaction, and the obtained mono-oxy-carbonate is calcinated in air 
after an appropriate time, and it is obtained. Therefore, it can be said that the various configuration metallic elements 
shown in (1) type, i.e., La, Gd, Dy, Pt, Pd, etc., are the things of these nitrates or the carbonate origin. 
[0020] Hereafter, if it explains per example of representation of the above-mentioned manufacture appr oach, fir st, the 
dinitro diamino platinum, the nitric acid Pd, or dinitro diamino Pd solution diluted with pure water at ****** will be 
added to the mixed solution of a nitric acid La, a nitric acid Gd or a nitric acid Dy, a nitric acid aluminum, and a nitric 
acid Mg, and stirring mixing will fully be carried out. Subsequently, this mixed solution is added to the ammonium 
hydrogencarbonate which dissolved in pure water and was beforehand stirred in the autoclave. After adding the whole 
quantity, about 1 10-120 degrees C and a steam with a vapor pressure of 3kg/cm2 are introduced in the state of sealing 
into an autoclave. The amount of installation of a steam is adjusted in the place where autoclave internal pressure 
amounted to about l.l-1.2kg/cm2, and a reaction is made to continue for 2 to 3 hours. After the need for steam 
installation is lost, a reaction is ended about 0.4 - 0.5 hours after. And after reaction termination, after performing 
filtration, washing, and desiccation, it calcinates at about 500-600 degrees C among air for 3 to 5 hours, and the 
perovskite mold multiple oxide of this invention is obtained. 

[0021] Next, the electrode catalyst, the electrode material, and the air pole for fuel cells of this invention are explained. 
Like ****, the electrode catalyst and electrode material of this invention contain the perovskite mold multiple oxide 
shown in the above-mentioned general formula (1) type. Moreover, the air pole of this invention can be formed by 
supporting the electrode catalyst of this invention to the electrode material or other electrode materials of this invention, 
or mixing with other ingredients and using, using only the electrode material of this invention. 
[0022] Here, in a zirconia, Seria, and the elevated-temperature solid oxide fuel cell using solid electrolytes, such as 
yttrium partial stabilization JITSUKONIA, preferably, the above-mentioned electrode catalyst, an electrode material, 
and an air pole are used, where this solid electrolyte is touched. In addition, when using the perovskite mold multiple 
oxide of this invention as an electrode catalyst, a zirconia and a titania can be mentioned as an example of other 
electrode materials other than the electrode material of this invention. 

[0023] Moreover, the air pole of this invention can be cr eated by calcinating in air, after applying the above-mentioned 
perovskite multiple oxide to a solid electrolyte substrate. Under the present circumstances, although the above- 
mentioned perovskite multiple oxide may be used independently, you may mix with an alumina or a silica sol, and the 
synergistic effect of the sintering assistant ****** slack Mg, an alumina, etc. is acquired, it can cover now with this 
mixed use with powerful adhesion to a solid electrolyte substrate, and it becomes possible to obtain the fuel cell which 
realizes actuation stabilized more. 

[0024] Typically, grinding mixing is carried out with the hydrochloric-acid acidity sol which contains 10 or less % of 
the weight of an alumina or a silica for this perovskite mold multiple oxide powder, and a planet mold ball mill, a 
slurry is obtained, and after applying the obtained slurry to a solid electr olyte substrate, the air pole of this invention 
can be obtained by sintering at about 800-850 degrees C among air. In addition, when it exceeded 10 % of the weight, 
the amount of perovskite components will fall r elatively and the alumina and the content of JIRIKA wer e made into 10 
or less % of the weight, because it was not desirable. Mor eover, having used the hydrochloric-acid acidity sol takes 
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sintering assistant ****** of Cl-ion into consideration. 
[0025] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a detail further, 
this invention is not limited to these examples. 

[0026] (Example 1) The nitrate of each element was mixed so that the ratio of each element might be set to 0.9 mol of 
La(s), 0.1 mol of Gd(s), 0.95 mols of aluminum, 0.05 mols of Pd, and 1.0 mols of Mg. Namely, lanthanum nitrate [La 
(N03) 3.6H20]389.6g, Nitric-acid gadolinium [Gd(N03) 3.6H20] 45. lg, aluminium nitrate [aluminum(N03) 
3.9H20]356.4g, Palladium nitrate [Pd(N03) 2+H20]11.5g+11.5g and magnesium nitrate [Mg(N03) 2.6H20]256.4g 
were mixed with pure-water 1L, it fully stirred, and the mixed solution was obtained. 

[0027] Ammonium hydrogencarbonate [NH4HC03] 261g was beforehand dissolved in pure-water 0.5L in the 
autoclave, and the above-mentioned mixed solution was thrown in, stirring this. Having sealed the autoclave and 
continuing stirring, after supplying the mixed solution whole quantity, the steam whose temperature is about 120 
degrees C and whose water vapor pressure is about 2kg/cm2 was pressed fit into the autoclave, and when autoclave 
internal pressure became l.lkg/cm2, supply of a steam was suspended. Subsequently, it was made to react, adjusting 
the amount of supply of a steam so that the conditions whose autoclave internal pressure is l.lkg/cm2 and a maximum 
of 1.2kg/cm2 may be maintained. Even if internal pr essur e stopped supply of a steam for 2 hours after supply initiation 
of a steam, it came to maintain l.lkg/cm2. After continuing a reaction in this condition for 0.5 hours, a stop and sealing 
were canceled for stirring. 

[0028] After having taken out the slurry-like hydrate which the reaction ended from the autoclave, having carried out 
suction filtration, collecting settlings and washing these settlings using pure water, it dried in 120-degree C oven for 12 
hours. After an appropriate time, the above-mentioned desiccation powder was calcinated at 500 degrees C among air 
for 5 hours using the crucible made from an alumina, and the electrode material of this example which is the perovskite 
mold multiple oxide powder which has a catalysis was obtained. The theoretical presentation of this electrode material 
was La0.9Gd0.1aluminum0.95Pd0.05MgO3. A presentation is shown in Table 1. 

[0029] Next, grinding mixing of lOOg of electrode materials of this example and the 8-% of the weight hydrochloric- 
acid acidity alumina sol (mixed solution of boehmite 13g alumina and 87g of 10wt% hydrochloric-acid water 
solutions) lOOg was carried out for 5 hours using the planet mold ball mill (a pot and a ball are a product made from 
agate), and the perovskite mold multiple oxide impalpable powder slurry was obtained. Obtained slurry 6.8g was 
applied to the solid electrolyte substrate of 15cm angle as an oxide at homogeneity, was sintered at 1200 degrees C 
after 12-hour desiccation and among air by 50 degrees C, and the air pole A of this example was obtained, this air pole 
A - the amount of Pd used per sheet was 137.4mg, and was 0.61 mg/cm2 per unit area. The pr esentation of an air pole 
is shown in Table 2. 

[0030] (Example 2) Except having been referred to as 0.8-mol [ of La(s) ] and 0.2 mol of 346.3g of Gd(s), i.e., 
lanthanum nitrate, and nitric-acid gadolinium 90. 3g, the same actuation as an example 1 was repeated, and perovskite 
mold multiple oxide La0.8Gd0.2aluminum0.95Pd0.05MgO3 which is the electrode material of this example was 
obtained. Moreover, the still more nearly same actuation as an example 1 was repeated using the obtained electrode 
material, and the air pole B of this example was obtained, this air pole B — the amount of Pd used per sheet was 
136.3mg, and was 0.606 mg/cm2 per unit area. 

[0031] (Example 3) Except having been referred to as 0.7-mol [ of La(s) ] and 0.3 mol of 303g of Gd(s), i.e., lanthanum 
nitrate, and nitric-acid gadolinium 135.4g, the same actuation as an example 1 was repeated, and perovskite mold 
multiple oxide La0.7Gd0.3aluminum0.95Pd0.05MgO3 which is the electrode material of this example was obtained. 
Subsequently, the still more nearly same actuation as an example 1 was repeated using this electrode material, and the 
air pole C of this example was obtained. The amount of Pd used per this air C was 135.3mg, and was 0.601 mg/cm2 per 
unit area. 

[0032] (Example 4) Except having been referred to as 0.6-mol [ of La(s) ] and 0.4 mol of 259.7g of Gd(s), i.e., 
lanthanum nitrate, and nitric-acid gadolinium 180.5g, the same actuation as an example 1 was repeated, and electrode 
material La0.6Gd0.4aluminum0.95Pd0.05MgO3 of this example was obtained. Subsequently, the still more nearly 
same actuation as an example 1 was repeated using this electrode material, and the air pole D of this example was 
obtained. The amount of Pd used per this air pole D was 134.3mg, and was 0.60 mg/cm2 per unit ar ea. 
[0033] (Example 5) Except having been referred to as 0.5-mol [ of La(s) ] and 0.5 mol of 216.5g of Gd(s), i.e., 
lanthanum nitrate, and nitric-acid gadolinium 225. 7g, the same actuation as an example 1 was repeated, and electrode 
material La0.5Gd0.5aluminum0.95Pd0.05MgO3 of this example was obtained. Furthermore, the same actuation as an 
example 1 was repeated using this electrode material, and the air pole E of this example was obtained, this air pole E — 
the amount of Pd used per sheet was 133. 3mg, and was 0.59 mg/cm2 per unit area. 
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[0034] (Example 6) Except having been referred to as 0.9 mols of aluminum and 0.1 mols of 337. 6g of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]23g+23g, the same actuation as an example 2 was repeated, and 
electrode material La0.8Gd0.2aluminum0.9Pd0.1MgO3 of this example was obtained. Furthermore, the same actuation 
as an example 1 was repeated using this electr ode material, and the air pole F of this example was obtained, this air 
pole F — the amount of Pd used per sheet was 268. 3mg, and was 1.19 mg/cm2 per unit area. 

[0035] (Example 7) Except having been referred to as 0.85 mols of aluminum and 0.15 mols of 318. 9g of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]34.6g+34.6g, the same actuation as an example 2 was repeated, and 
electrode material La0.8Gd0.2aluminum0.85Pd0.15MgO3 of this example was obtained. Furthermore, the same 
actuation as an example 1 was repeated using this electrode material, and the air pole G of this example was obtained, 
this air pole G — the amount of Pd used per sheet was 396. 2mg, and was 1.76 mg/cm2 per unit area. 
[0036] (Example 8) Except having been referred to as 0.8 mols of aluminum and 0.2 mols of 300. lg of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]46.1g+46.1g, the same actuation as an example 2 was repeated, and 
electrode material La0.8Gd0.2aluminum0.8Pd0.2MgO3 of this example was obtained. Furthermore, the same actuation 
as an example 1 was repeated using this electrode material, and the air pole H of this example was obtained, this air 
pole H the amount of Pd used per sheet was 520.15mg, and was 2.3 mg/cm2 per unit area. 

[0037] (Example 9) Except having considered as 0.975 mols of aluminum and 0.025 mol of 365.75g of Pt(s), i.e., an 
aluminium nitrate, and 2024.5g of dinitro diamino platinum nitric-acid solution (Pt=200g [/kg ] solution) 24.5 g+H, the 
same actuation as an example 2 was repeated, and electrode material La0.8Gd0.2aluminum0.975Pt0.025MgO3 of this 
example was obtained. Furthermore, the same actuation as an example 1 was repeated using this electrode material, and 
the air pole I of this example was obtained, this air pole I — the amount of Pt used per sheet was 125.4mg, and was 0.56 
mg/cm2 per unit area. 

[0038] (Example 10) Except having considered as 0.95 mols of aluminum and 0.05 mol of 356.4g of Pt(s), i.e., an 
aluminium nitrate, and 2048.8g of dinitro diamino platinum nitric-acid solution 48.8 g+H, the same actuation as an 
example 2 was repeated, and electrode material La0.8Gd0.2aluminum0.95Pt0.05MgO3 of this example was obtained. 
Furthermore, the same actuation as an example 1 was r epeated using this electrode material, and the air pole J of this 
example was obtained, this air pole J — the amount of Pt used per sheet was 245. 4mg, and was 1.09 mg/cm2 per unit 
area. 

[0039] (Example 11) Except having considered as 0.925 mols of aluminum and 0.075 mol of 347g of Pt(s), i.e., an 
aluminium nitrate, and 2O73.0g of dinitro diamino platinum nitric-acid solution 73.0 g+H, the same actuation as an 
example 2 was repeated, and electrode material La0.8Gd0.2aluminum0.925Pt0.075MgO3 of this example was 
obtained. Furthermore, the same actuation as an example 1 was repeated using this electrode material, and the air pole 
K of this example was obtained, this air pole K — the amount of Pt used per sheet was 362. lmg, and was 1.61 mg/cm2 
per unit area. 

[0040] (Example 12) Except having considered as 0.9 mols of aluminum and 0.1 mol of 337. 6g of Pt(s), i.e., an 
aluminium nitrate, and 2097.5g of dinitro diamino platinum nitric-acid solution 97.5 g+H, the same actuation as an 
example 2 was repeated, and electrode material La0.8Gd0.2aluminum0.9Pt0.1MgO3 of this example was obtained. 
Furthermore, the same actuation as an example 1 was repeated using this electrode material, and the air pole L of this 
example was obtained, this air pole L - the amount of Pt used per sheet was 475mg, and was 2.1 1 mg/cm2 per unit 
area. 

[0041] (Example 13) The nitrate of each metal was mixed so that it might become 0.9 mol of La(s), 0.1 mol of D(ies), 
0.95 mols of aluminum, and the ratio of 0.05 mols of Pd. That is, 389.6g of lanthanum nitrates, nitric-acid [Dy(N03) 
3.5H2dysprosium O] 43.9g, 356.4g of aluminium nitrates, [palladium nitrate +H20]1 1.5g+l 1.5g, and 256.4g of 
magnesium nitrates were mixed with pure- water 1L, it fully stirred, the still more nearly same actuation as an example 
1 was repeated, and electrode material La0.9Dy0.1aluminum0.95Pd0.05MgO3 of this example was obtained. 
Subsequently, the same actuation as an example 1 was repeated using this electrode material, and the air pole M of this 
example was obtained, this air pole M - the amount of Pd used per sheet was 137.3mg, and was 0.61 mg/cm2 per unit 
area. 

[0042] (Example 14) Except having been referred to as 0.8-mol [ of La(s) ] and 0.2 mol of 346.3g of D(ies), i.e., 
lanthanum nitrate, and nitric-acid dysprosium 87. 7g, the same actuation as an example 13 was repeated, and electrode 
material La0.8Dy0.2aluminum0.95Pd0.05MgO3 of this example was obtained. Furthermore, the same actuation as an 
example 1 was repeated using this electr ode material, and the air pole N of this example was obtained. The amount of 
Pd used per this air pole N was 135.8mg, and was 0.603 mg/cm2 per unit area. 

[0043] (Example 15) Except having been referred to as 0.7-mol [ of La(s) ] and 0.3 mol of 313g of D(ies), i.e., 
lanthanum nitrate, and nitric-acid dysprosium 131.6g, the same actuation as an example 13 was repeated, and electrode 
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material La0.7Dy0.3aluminum0.95Pd0.05MgO3 of this example was obtained. Furthermore, the same actuation as an 
example 1 was repeated using this electrode material, and the air pole O of this example was obtained, this air pole O ~ 
the amount of Pd used per sheet was 134.5mg, and was 0.60 mg/cm2 per unit area. 

[0044] (Example 16) Except having been referred to as 0.6-mol [ of La(s) ] and 0.4 mol of 259.7g of D(ies), i.e., 
lanthanum nitrate, and nitric-acid dysprosium 175.4g, the same actuation as an example 13 was repeated, and electrode 
material La0.6Dy0.4aluminum0.95Pd0.05MgO3 of this example was obtained. Furthermore, the same actuation as an 
example 1 was repeated using this electrode material, and the air pole P of this example was obtained, this air pole P ~ 
the amount of Pd used per sheet was 133.2mg, and was 0.59 mg/cm2 per unit area. 

[0045] (Example 17) Except having been referred to as 0.5-mol [ of La(s) ] and 0.5 mol of 216. 5g of D(ies), i.e., 
lanthanum nitrate, and nitric-acid dysprosium 219. 3g, the same actuation as an example 13 was repeated, and electrode 
material La0.5Dy0.5aluminum0.95Pd0.05MgO3 of this example was obtained. Furthermor e, the same actuation as an 
example 1 was repeated using this electrode material, and the air pole Q of this example was obtained, this air pole Q — 
the amount of Pd used per sheet was 132mg, and was 0.59 mg/cm2 per unit area. 

[0046] (Example 18) Except having been referred to as 0.9 mols of aluminum and 0.1 mols of 337. 6g of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]23g+23g, the same actuation as an example 14 was repeated, and 
electrode material La0.8Dy0.2aluminum0.9Pd0.1MgO3 of this example was obtained. Furthermore, the same actuation 
as an example 1 was repeated using this electrode material, and the air pole R of this example was obtained, this air 
pole R — the amount of Pd used per sheet was 267.2mg, and was 1.19 mg/cm2 per unit area. 

[0047] (Example 19) Except having been referred to as 0.85 mols of aluminum and 0.15 mols of 318. 9g of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]34.6g+34.6g, the same actuation as an example 14 was repeated, and 
electrode material La0.8Dy0.2aluminum0.85Pd0.15MgO3 of this example was obtained. Furthermore, the same 
actuation as an example 1 was repeated using this electrode material, and the air pole S was obtained, this air pole S — 
the amount of Pd used per sheet was 394.6mg, and was 1.75 mg/cm2 per unit area. 

[0048] (Example 20) Except having been referred to as 0.8 mols of aluminum and 0.2 mols of 300. lg of Pd, i.e., an 
aluminium nitrate, and [palladium nitrate +H20]46.1g+46.1g, the same actuation as an example 14 was repeated, and 
electrode material La0.8Dy0.2aluminum0.8Pd0.2MgO3 of this example was obtained. Furthermore, the same actuation 
as an example 1 was repeated using this electrode material, and the air pole T of this example was obtained, this air 
pole T — the amount of Pd used per sheet was 518mg, and was 2.3 mg/cm2 per unit area. 

[0049] (Example 21) Except having been referred to as 0.975 mols of aluminum and 0.025 mol of 365.3g of Pt(s), i.e., 
an aluminium nitrate, and dinitro diamino platinum nitric-acid solution (Pt=200 g/kg solution) +H2024.5g+24.5g, the 
same actuation as an example 14 was repeated, and electrode material La0.8Dy0.2aluminum0.975Pt0.025MgO3 of this 
example was obtained. Furthermore, the same actuation as an example 1 was repeated using this electrode material, and 
the air pole U of this example was obtained, this air pole U ~ the amount of Pt used per sheet was 124.9mg, and was 
0.56 mg/cm2 per unit area. 

[0050] (Example 22) Except having been referred to as 0.95 mols of aluminum and 0.05 mol of 356.4g of Pt(s), i.e., an 
aluminium nitrate, and dinitro diamino platinum nitric-acid solution +H2048.8g+48.8g, the same actuation as an 
example 14 was repeated, and electrode material La0.8Dy0.2aluminum0.95Pt0.05MgO3 of this example was obtained. 
Furthermor e, the same actuation as an example 1 was r epeated using this electrode material, and the air pole V of this 
example was obtained, this air pole V - the amount of Pt used per sheet was 244.4mg, and was 1.09 mg/cm2 per unit 
area. 

[0051] (Example 23) Except having been referred to as 0.925 mols of aluminum and 0.075 mol of 347g of Pt(s), i.e., an 
aluminium nitrate, and dinitro diamino platinum nitric-acid solution +H2O73.0g+73.0g, the same actuation as an 
example 14 was repeated, and electrode material La0.8Dy0.2aluminum0.925Pt0.075MgO3 of this example was 
obtained. Furthermore, the same actuation as an example 1 was repeated using this electrode material, and the air pole 
W of this example was obtained, this air pole W — the amount of Pt used per sheet was 360.6mg, and was 1 .60 mg/cm2 
per unit area. 

[0052] (Example 24) Except having been referred to as 0.9 mols of aluminum and 0.1 mol of 337.6g of Pt(s), i.e., an 
aluminium nitrate, and dinitro diamino platinum nitric-acid solution +H2097.5g+97.5g, the same actuation as an 
example 14 was repeated, and electrode material La0.8Dy0.2aluminum0.9Pt0.1MgO3 of this example was obtained. 
Furthermor e, the same actuation as an example 1 was repeated using this electr ode material, and the air pole X of this 
example was obtained. The amount of Pt used per this air pole X was 473mg, and was 2.1 mg/cm2 per unit ar ea. 
[0053] (Example 25) Except having used hydrochloric-acid acidity silica sol lOOg containing 6% % of the weight Si, 
the same actuation as an example 1 was repeated, and the air pole Y was obtained, this air pole Y - the amount of Pd 
used per sheet was 140. 6mg, and was 0.625 mg/cm2 per unit area. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP 5 1 1-246220, A [DETAILED DESCRIPTION] 



Page 7 of 10 



[0054] (Example 1 of a comparison) That it should consider as 0.8 mol of La(s), 0.2 mol of Gd(s), 1.0 mols of 
aluminum, and the ratio of 1.0 mols of Mg 5 346.3g [ of lanthanum nitrates ] and nitric-acid gadolinium 90.3g, 375. lg of 
aluminium nitrates, and 256.4g of magnesium nitr ates were mixed with pure-water 1L, it fully stirred, and the mixed 
solution was obtained. The actuation same about this mixed solution as an example 1 was repeated, and perovskite 
mold multiple oxide powder was obtained. The theoretical presentation of this multiple oxide powder is 
La0.8Gd0.2AlMgO3. 

[0055] Subsequently, after mixing the solution which dissolved 0.05 mols of 11. 5g of Pd, i.e., a palladium nitrate, in 
100ml of pur e water to the obtained perovskite mold multiple oxide powder and fully stirring, it dried in 120-degree C 
oven for 3 hours, it calcinated at 500 degrees C among air for 2 hours, and Pd support perovskite mold multiple oxide 
powder which is the electrode material of this example was obtained. 

[0056] Grinding mixing of lOOg of obtained Pd support perovskite mold multiple oxide powder and the 8-% of the 
weight hydrochloric-acid acidity alumina sol lOOg was carried out for 5 hours using the planet mold ball mill, and Pd 
support perovskite mold multiple oxide impalpable powder slurry was obtained. The obtained slurry was applied to the 
solid electrolyte substrate of 15cm angle, 6.8g was applied to homogeneity as an oxide, it sintered at 850 degrees C 
after 12-hour desiccation and among air by 50 degrees C, and the air pole a of this example was obtained, this air pole a 
— the amount of Pd used per sheet was 135. 6mg, and was 0.602 gm/cm2 per unit area. 

[0057] (Example 2 of a comparison) Except having been referred to as 0.8-mol [ of La(s) ] and 0.2 mol of 346.3g of D 
(ies), i.e., lanthanum nitrate, and nitric-acid dysprosium 87.7g, the same actuation as the example 1 of a comparison 
was repeated, and perovskite mold multiple oxide La0.8Dy0.2AlMgO3 was obtained. Furthermore, the same actuation 
as the example 1 of a comparison was repeated, and Pd support perovskite mold multiple oxide powder which is the 
electrode material of this example was obtained. Subsequently, the same actuation as the example 1 of a comparison 
was r epeated using this electrode material, and the air pole b was obtained, this air pole b — the amount of Pd used per 
sheet was 135mg, and was 0.60 mg/cm2 per unit area. 

[0058] (Example 3 of a comparison) After slurring using perovskite mold multiple oxide La0.8Gd0.2AlMgO3 powder 
obtained in the example 1 of a comparison, it applied to the solid electrolyte substrate, and sintered, and the air pole c 
of this example was obtained. In addition, neither Pt nor Pd is contained in this air pole c. 
[0059] 
[Table 1] 
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La 0.9 Gd 0.1 Ai 0.95 Pd 0.05 M g°3 


355^ 


mmm2 


La 0.8 Gd O.2 Ai 0.95 Pd Q.Q5 M e°3 


345^ 




La 0 , 7 Gd 0 . 3 Al 0> 9 3 Pd 0t05 MgO 3 


335^ 


mmu 


L a 0 6 Gd 0 4 Al 0>95 Pd 0 . 05 MgO 3 


330^ 




La 0 _-Gd 0 _ 5 Al 0 95 Pd a03 MgO 3 


345<C 




L a 0 . 8 Gd a2 Al 09 Pd 0 i Mg0 3 


325*0 




La 0a Gd O2 Al O85 Pd 0 15 Mg0 3 


315TC 


nmms 


La 0.8 Gd 0.2 A1 0.8 Pd 0.2 M sO 3 


32CTC 




La aa Gd 0 _ 2 Ai Q . 9?5 Pt 0 025 MsO 3 


32oO 


^mio 


Lao^Gdo^Alo ^Pto ogMgOg 


320=0 




La 0 a Gd 0 . 2 Al 0 92S Pt 0 075 MgO 3 


SlOt 




La 0.S Gd 0.2 A1 0,9 Pt 0.1^S O 3 


315*0 




La 0 9 Dy 0 iAlQ 95 Pd 0 05 MgO 3 


365*0 




Lao^Dyo^ALo 95 Pd 0 05 MgO 3 


355*0 




L a 0 7 Dy 0 . 3 Al 0 ^ s Pd 0 05 MgO 3 


345*0 






336*0 




La O.5 D yO.5 Ai 0.95 Pd O.O5 M S°3 


344*C 




La 0 g Dy 0 2 A1 0 g Pd 0 yl Mg0 3 


332*0 




Lao.gDyo^AlQ 85 Pd 0JL5 MgO 3 


326*0 




La o a E>y 0>2 Al 0 8 Pd 0 2 MgO s 


328*0 




^•^8^0.2^0.975^0.025^03 


332^0 




La 0 8 Dy 0 2 A1 0 95 Pt 0 05 MgO 3 


3160 


nmm2z 


La 0< 8Dy 0<2 Al 0i 925 p t a<075 MgO 3 


308*C 


mmffl24 


La 0.8 D y0.2 A1 0.9 Pt 0a M S O 3 


3L0 e C 


H*fe£lj25 


La 0 ^Gd 0>1 Al 0k95 Pd 0 , 05 MgO 3 


345 t O 


Jtttfll 


La 08 Gd 0 . 2 AlMgO 3 +PdG.05 


455<0 




La 0 8 Dy 0 2 AIMgO 3 4-Pd0 .05 


464*0 




La D ^Gd 0 .2AlMgO 3 


612=C 



[0060] 
[Table 2] 
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•Ste <ST <2C 

SI fa 


t^lft^fc^ffififc* (mg) 


La 


Gd 


Dy 


Al 


Pd 


Pt 


Mg 


A 


3228 


405 




662 


137. 4 




628 


B 


2848 


806 




657 


136. 3 




623 


C 


2473 


1200 




652 


135. 3 




618 


D 


2104 


1589 




647 


134. 3 




614 


E 


1741 


1971 




642 


133- 3 




609 


F 


2802 


793 




612 


268. 3 




613 


G 


2759 


781 




569 


396. 2 




604 


H 


2716 


769 




527 


520, 15 




594 


I 


2844 


805 




674 




125. 4 


622 


J 


2797 


792 




645 




245. 4 


612 


K 


2751 


779 




619 




362. 1 


602 


L 


2706 


766 




592 




475 


592 


M 


3228 




405 


662 


137. 3 


... 1 


628 


N 


2836 




829 


654 


135. 8 




620 


O 


2458 




1232 


648 


134. 5 




614 


P 


2086 




1628 


642 


133. 2 




609 


Q 


1723 




2016 


636 


132. 0 




603 


R 


2791 




816 


810 


267. 2 




611 


S 


2747 




804 


567 


394. 6 




601 


T 


2705 




791 


525 


518 




592 


U 


2833 




829 


670 




124. 9 


620 


V 


2786 




815 


642 




244. 4 


609 


w 


2739 




801 


616 




360- 6 


599 


X 


2695 




788 


589 




473. 0 


589 


Y 


3305 




415 


678 


140. 6 




624 


a 


2832 


802 




688 


135. 6 




619 


b 


2820 




825 


685 


135, 0 




618 


c 


2882 




843 


700 


0 


0 


530 



[0061] (Characterization) The eel for measurement shown in drawing 1 using the air pole using the perovskite mold 
multiple oxide slack electrode material obtained in examples 1-24 and the examples 1-3 of a comparison was 
assembled, and electromotive force was measured. On the occasion of this measurement, the electromotive force in the 
thing of the noble-metals element inclusion mold by this invention and the thing of the per ovskite mold multiple oxide 
of a conventional type made temperature which is in agreement with the theoretical electromotive force by the formula 
of Nerunst the actuation initiation temperature TNe (degree C), and made this TNe (degree C) the index of 
characterization. Characterization was performed by measuring electromotive force when the oxygen of latm is passed 
to the criteria pole and it passes 10%O2-N2 gas to a sink and the measurement pole in drawing 1 . An evaluation result 
is written together to Table 1 . 

[0062] (After [ durability ] characterization) About the air poles B, F, J, N, R, and V obtained in examples 2, 6, 10, 14, 
18, and 22 and the examples 1 and 2 of a comparison, and a and b, durability was carried out at 1200 degr ees C among 
the air ambient atmosphere for 5 hours, electromotive force was measured like the above, and it asked for change of 
actuation initiation temperature. The obtained result is shown in Table 3. 
[0063] 
[Table 3] 
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La 0 g Gd D 2 AI 0 95 Pd 0 _ Q5 MgO 3 


355 C C 


HJS01J6 


La 0 s Gd n 9 Al n Qpd n iMgO q 

\J.,9 Ki,,/, US U 1 ° J 


330^ 




Lap. oGd Q 2 A1 0 QcPt 0 nsMgC^ 






LaQ^DyQjAlo 95 Pd 0 05 MgO 3 


366X1 




Lao s Dy 0t2 Al 0 g Pd 0 i M sO a 


341'C 




La 0.8 D yO 2^0 95 Pt O.05 M S°3 


325*C 




La 0 .,Gd 0 . 2 AlMgO 3 +Pd0..0S 


550 fl C 


Jt(ftM2 


La 0 a Dy 02 AlMgO 3 4-Pd0.05 


576 C C 



[0064] In the examples 1 and 2 of a comparison which performed Pd support of multiple oxide HE, Table 3 shows 
having deterior ated sharply compared with the air pole in each example of a configuration of having incorporated Pd 
etc. in the crystal structure, although it operates at low temperature rather than the perovskite mold multiple oxide 
which is not supporting Pd, since growth of Pd crystal grain child takes place with heat (durability). 
[0065] 

[Effect of the Invention] It writes constituting the perovskite mold multiple oxide expressed with a general formula 
ABCO.3 using a specific metallic element, such as doping Mg, according to this invention, as explained above. Thermal 
resistance and endurance are improved controlling the solid phase reaction in an interface with a solid electrolyte, and 
holding a good catalysis. The solid acid ghost electrolyte mold fuel cell which used this for the perovskite mold 
multiple oxide which can realize a generation of electr ical energy in a low-temperature region, and its manufacture 
approach list, its electrode, etc. can be offered. For this reason, needs, such as use of a high heat resisting material for 
stack-izing currently taken into consideration by the conventional elevated-temperature actuation mold solid oxide fuel 
cell, are lost, can plan cost reduction by use of a cheap ingredient, early utilization of a fuel cell system is attained, and 
effectiveness, such as use of an alternate fuel and environmental protection, can be expected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1 ] It is the mimetic diagram showing the measurement eel for characterization. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,1 1-246220, A [DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

P0 2 S! latm 




PO 2 =0. latm 1 



[Translation done.] 
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